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(54) UQUID CRYSTAL DISPLAY ELEMENT AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
obtain a wide visual field angle characteristic by 
forming a ground surface layer which does not hinder 
the axisymmetrical orientation of liquid crystal 
molecules on the surfaces of at least one of a pair of 
substrates, which surfaces come into contact with 
liquid crystal regions, with the weak interaction with 
the liquid crystal molecules. 

SOLUTION: A liquid crystal layer (display medium 
layer) held between a pair of the substrates 202 and 
204 on which transparent electrodes consisting of 
ITO are formed in a liquid crystal display element 200 
has the liquid crystal regions 200 substantially 
enclosed by a polymer wall 206. The ground surface "~~~Jt3 — ' 
layers 214, 216, which reduce the interaction with the 
liquid crystal molecules are formed on the transparent 
electrodes on the surfaces of a pair of the substrates 
202, 204 of the liquid crystal display element 200 
which come into contact with the liquid crystal layer. 

The ground surface layers 214, 216 prevent the disturbance of the axisymmetrical orientation 
of the liquid crystal molecules in the process that the liquid crystal drops grow in the phase 
sepn. process. The ground surface layers 214, 216, which are weak in the interaction with the 
liquid crystal molecules and do not hinder the axisymetrical orientation of the liquid crystal 
molecules are formed on the surfaces of at least one of a pair of the substrates 202, 204, 
which surfaces come into contact with the liquid crystal regions. 
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f^JISti, iS»+£tc^r*KifiKSH;**v te^ 
fSWr^Sor ISr^ 6n*i«afj[*«£ £W L< , i*<£af£ 

r* 

ft-ttoS^'A'fr < £ i-*<*SR#t^aW*aKt« 

#•3 5inN,--'mW±r'4 SmN/'inUTr'^^iS^Jfi 1 
tc !e Stomas ^K-T-o 

a^ 'J >^"i~o 

c>4"-wc*forHl5W*tt£Wor^Siji*3S l 20 
<?X > T*i tc ie $&>?£a3* 

u mzmg*m&&®m^Q&&^? 1 3^4 
A^^nr^sMap 1 ^hf>(r>K^rn^c^^<r^ 

[is^3S8 ] ^ao^ig^t±B^^7>>er;Mc^nr 

t , ^ iBTfcje 5^67 i^rn^nc ia&^a^£^o 

[ Ip 9 ] p laTttB u saiaosfiooi: tc a as* <* n r 

[is.-f js 1 n ] iwiaos^saiartftB^i^Jf/^^n 
r ^ £tfr*jf 5 8 ^rnAHcgaa^ffta^^JE 

ri'^f^MJi' *£fir*> - r, ffjlfldas 

5ftrt^s*Ji5*>5 1 Dtciais^iBa^^+o 
[bb** 1 2 ) ffiia— *t<^ss^^< <t 
t»*. <H-£-S«r*^r mllfhtm* sft 

^^--7 ^ h ^-Ste^ftf < 'I £C> 
«ffi^«53nr^*sii*Ji5^e 1 (uciaaoifta* 

^Miia>^*M£ftri 1 1 2 tcie®e<7>^ 

a^^r^^o 



10- 1 8 6 36 7 

*X£ttri*&iB*JS 1 1 2 tdiatt#?f£a*^3?H^ 

1 7 ) sria^as^^tjt^^x-rr h i^x 
ffi^itfa^s-r-r^^r. ffTiaTHiisti, 77X77 
KbxittteM^n-cc^^i 1 6 tcia&co&a 

[IS.+3S 1 8 ) S1safftfti»«<DA* 15 0 ji m 

w±r*>^«*J!i 1 1 7 tciais«x>«a*^^o 

i**aJHi, iS^acc^^r^WtfjKSBsn. 

*Sf^ co«a ASMtfffctt « c BBifil o r ^ asa* 

<^>S!(ar*^r'*^r, 

<— . 

st-^Sffi^'A-^f < i t-*a:»SR.z)it?lSa»^tc« 

tftr*x!f£sgu -eoc^tcj: ^r, itasfliai^ 
^xfi tc fcc^r . it^a^^^-^fifirfei j^c- , 

fti^JU^-r 5 . r ^3 5 111N/ m^_hr4 5mN x m 

wr^r*a^fl:-«-r^xiir*.6iB.+3s 1 9icie^<r> 
[Ib*3?2 1 j wiarJfte^ff^'r £xs»i. giiia— 

*r d ^ h J: ^ ^ftfrfi?f;tt^ IT STtlfeS =£ ff.'/^T 

^>xif r-fc-&lB*3f 1 9 £fcii2 <n.:iea<?:»?isa^^ 
[IS.+JS2 2 3 fjiaT«iS^f^-r fXSli iffifflft; 

1 1 HA ia.t^» «<o * mz. *f c r @ k tt wii ft r ^ fj 

iaT*H^«^T6XSr*-2>l*^a 1 9 2 1 

Tn^»tcia*s^cga^^^^«^^o 

tc miia?ftafP««:BtPct: ^tcdb^^^T^Xfl^rJg 

tcagt- i 9**^> 2 2^^rn^tciBSc^a 



miw&to&mkzv&xmx- 1 93^2 3 
-r^iB*jf2 3^2 soD^^m^iea^fl*^ 10 

«*«'fi3tOfciaiC?f*>n-5>iB*JP2 3^6 2 5tfH>Tn 

H?:ft'fiSofc'fa^^t>n&iS*3p2 3*^2 

fit* T^-r < ^ h »J * tT, 

ffifeaff&tfrii?&x«t* it7^^-7Mj 20 

Xflt & *f ittas 2 3^628 CCsatt^a^ft+C* 

ffjieoa^^r^xst* s4^7^-^ y fi.*-etR/>-; 

*g[l£-;> * i L*fc v * h 'J v y ^ ? < xsr- *#3fi 

is* '12 3 *>a 3 o cii5aiijt<z)?f6a*^3fi^«Ka^?*o 

[I8*«3 1 3 miaTifta^Rft^'A^fifijWiS^ 

WM^ffli*rff^-r^i##jfi 1 9^>6 3 o uiias^tfa 

[18*53 2 3 pIBTtt!!^^^ ^ ^^S-S^ffl^r 

^Btr 1 9^63 0 tcsa#s<£«a**5¥; f 

[=S*JP3 3 3 WjiaTW!B*vP*^>^ y "^ffl 

t^/c^? ; ? ;-r^^?*rrfs)fr^g»*ii3 2 Miasc^asa 
[I8*3S3 4 3 s5iaTW!8£^>*> * ^ ,J > ^5>J«& 

H^^^rfl^-r^a**'! 1 9?>>^3 (HCSEltt'^iSa* 

[ i8*J£ 3 5 1 fjia?«a^^^* :0 7 K u- A 

**7>^'K- FSI^H^&Citcjr^TmisaT 
Hbe h IS** 3 4 Ksa$JW»«fl*^^£>£!iS 

[is*jp3 6 3 pia?ftaai*^5i*^xst*. #a 

1 5 0 ii mU±^A^^JSr^^-ti ^>Xff'C^^> 50 



ftPfi^ 10 - 1 8 6 3 6 7 
|jS*Ji 1 9 i»h 3 5 eia&^a^S^ ^Wtftik* 
[ o o 0 1 ] 

n ^ u 7- >H5B r^ty'?>8 
[ (» 0 o 2 ] 

- Koifta*^*^ 1 0 oco#ra^*^ttSU<:te<,>r, 

*. m 1 +<D^EnAfcct^B<0*iA*I3|^eTN4:- K 

1 0 o^s^aa (Wixt^ n> h htt) 

[ ti 00 3 ] &&^*mzwi*i&*MMux , cgn*^ 

i> 2 u±^r5ji:^a^ ^ffi^i 5 t> c t ^jZ«-c*> 
mt#, ^MiHKSRi-fe^r, [Ml (b) ir^STJ: 

*>x. 2 -Jics ^ ^ «a iBifii c fe « a*^ 

^ *: ^ E n A 4a J: Z> B r ^ tl h tii n ^ ?> > 6 H tc *i 

^ ja^w^»-fciijfl*^teiffc?ns # -^c^ Afo 

[(KM) 4 ] Crtft^:- K(0?fta*^:ft-f^>af*ffliO 
[0005] (l) «a-b:jL^irjS^a*^o, 

-ftS-ti, ^rt^tn^uo-Cifia^ffirm^tttr^ i ^^t*. 

^a^^a^ti ^a^K^j^^c 

[i»(m)6 ] »*5nr^^*ftiL--ct*, ftjsiee 1 

- & o 2 1 2 8^-«cc«ai jt*/ct*ftWffcttttl«i 

a ^ tf«f Jis + ^: «a» * ff.- s£ ^ a z> i$mm ^nr^ 

ti-^lCaft^- ^^4-3 3 8 92 3^2:^, » 
Pfl^4 -2 1 2 92 8^H-TBtcPSl*^m:c^, 

[ o 0 0 7 ] co ^s^asai-C'Siets^ffi^^-cflsa^.'t' 



Y m { > coiCrai tt*5?y>SL 2 ti ? > y a ttss t-c n «ff 
S#£fctf>tc. S*|fiiy>»6^fc.^.^±C>i2ift^ (An 

[ o o o 3 ] (3) £ 6tc£®Sffiu:;teatei£^ J p-c& 

o i>> r>it&m& * * a #^ss £ 5* U «;Wf * 

3 o a 4 9 6-9a«tca3iaiLrt^. 
[tM>0 9] (4) s«_btcffi[miB^^rtiL' 

^a^m^n^e - i 9 4 e s 5*£«k*b*s 

[0010] l^U (3), k^t^^^^SH 1 

[ 0 D 1 1 ] (5) 4*Hff6 - 2 6 5 9 0 2 ^£tt, « 
PB¥6 - 3 2 4 3 3 7-^^^tC»>»^^Ki£l?:SBf£l^ 

ft L r ; . ^ ' ^ * m 4 - ^ ? > ? > <D2fe£ic-?£c3V* o 

[ 0 O l 2 ] (6) $fe^-C-f> ^ > 

•J 3 >r >£2fe£<*ti*n>;*H*<L IT. *£5£F*9 

llvSwi^tnc Aliened Microc^H Mod*?." A SM^t- - 

V > S - 3 0 1 0 1 h^2MW&Si¥-1 ~ I 2 

07 2e-^^R^pa^o*cc^ 0 #££B*cc* h-?*;* 

[ o o 1 3 ] 

teM^e - 3 o l 0 1 5^£«R.Rt*'4JH^7 - 1 2 0 7 

rj 1 o 0 a vs\ij±iCUht WLAm&tii&ft>*&fcicte 
r ^F^i&o'C^Co ASM^t-K*^f. 



(4) KPB^ 1 0 - 1 8 6 3 6 7 

ff^^nrt^w«fe*. j»3iWi.:^, i to <-v^ 
v^. ^^ii-ii^Kft^^^) m & bums ti-zi* 

^i^ti-^>,t)^^L> -e^ts*, jfsa^+^Kifii^itt^ 
Mfin^^a^nSo c^co^^ti. noi^gg 

u +■ — & n r £ *ffi^ J «a?6 i t ^> 

[ o o l 5 ] 5 6tc, I T 0I^*fitt -e<0S»*i* 

20 [0016] ±iaif«§^Wr*^^A:^ir^3 
» * *nr & ^® ifitisa*^ m+Riy* vm&ti& * ism 

[0017] 

[i*y^»i^r6A;^<D-fi3] ^wjiwifca***^ 
K«ai5«rt^«a^^ 5 **» ssr^i o -cc ^?ea 

ft*. 

[ooi3] BijieTtibS'^>*ffig4^^^^^r^^' 
3 5 n>Ny mMii'C4 5 mN/mUT^^Ci^i 

[ooi9] BijieTtifeSc* pia— *fCQSS<^>rflirff;fiR 
3 ft £ v > ^iwrsa^iS^O**^*^ i £ J: ^ 

[0020] mfieThba^ftafl^m m^^m^> 
[002 i ] fiijie^^< i fc— -ftvMfa<j>mi£&fa\t , 
[0022] ffiieoa^a-s-r * J: ^i'SJiais^^si^ 

[ o o 2 .1 ] RiileTHfe/i^^Hg^^^^^-i^jsSdb 

50 [iMi24] BiiieQa^SitttS^^s^^nri- 



[0026] B?jI5-^S^>>^< 

[0027] Kffi-*ta>S«G>:J>* < i 
ti *^7(.H-ifiUot. ffiiadhgft*. It ^7 
? - y i)l * - StS^WT *1K*W>*> ^ - ^ 'I 5?<r.»« 

[002 3] miseTteat*. iSft^'AS^fcttiSjHM* 

[0029] fffiteTttfeac*. -7 '7X-?m-£B&»*DJtm2 

[0 03 n ] mEZy-yX^m-Smt ^P*tT>#'J^ 

[0031] PiaTWat*. v>7 y >y»i*>£ 

[0032] miiaiiSa^sR^ti^'^^r y l zm<o 

[0033] Mle?ftSM«"7?^:* 1 5 0 v m«± 
[0034] *%i«<7:>?ftfl^^^S|35*^*. 

Itig^^^S^-ti^Xlf i, it^cM ^tt«t«*B3tt? 4: 

d. i?— W<DSR^^< i€>— *^s«<o 

lfe« Hifi*$ ^ ft r h S&ftS# ^ <b <?>tas fFffl ^ 

ci^J: ^r±teBfa*>£**£*ft£o 

[ o o 3 5 ] wfiaTfta^^'T ^xiit*, 

[ o o 3 e ] miiaT*fta*if;«{"r&xfit*, mie-w^) 

<£)ffi tc fctft £ ft £ ^> ■. » 7*^Sij IS t£3ft X 

^^^ffiff^^wr^Ttfca^^r^x 



(s) KMT 1 o- 18 6 3 6 7 

[0037] m^rmm^ftmr ^xrn^, thm:ixi» 

Witt &&A?M<D *t L. r 0 fe*tl*tt £ TTT £ RiilBT 

mm turn* b im v& sci a**? su^ 

[0 03 9] fiiiie^SiS^ifi^iS5>^M<l: &fc*sirr & 
10 [0 040] fiiil5T«kafc Jc^iaflW^r^fiST^tW 

[0041] Mgflfl*^iS*liiS^^fflc»rK-i5it-r^ 
[0042] gsierffiat^fiS-rixsii, miefl^^ 

[0 04 3] mile— *t^>SR<0i>^ < <L *<£)S1£ 
[0 04 4 ] B«iie— ^I«^^< i 

^xfsti, it* Y^^-as^T^a^^^ 

* h 0 V y-7-7 ^Xllr, 4- a Y U>:^ h ^ 

i T itiaflsu *: ^ffi-r 6 xs r - ^ -c ct i ^. 
[0 04 5] fitileTffia '^amt-tsfr+ttH 
30 ^^^Xfl;^L-C^J:t% 

[0046] mEZTmmitzf? z-msi&&mK^fcf& 

[0 0 4 7] miieTJftair^P+^^S^^^^ffl^jt 
-7* ^'^ "C'^JfiS O^tJil'o 
[0048] fiijleTttbai^ ^ •*? ^J^ffi^ 

[o 0 4 9 ] fiiil^^a*^^+ti-7"-7; 7 ^T KL ^M<r» 

v - >^7 v 'j > ysuwi-r^ c it: 4: ^ -cfjierMta 
[oosn] MiaflSaSi^^sii-ixsti, 

1 5 0 ii inW±CDA* -CJ?S^5tf iXS"C*7-C^> 
[0 05 1] UT, ^'mV<ZHrm*t&W?&o 

Krai ^ ^«asa^g-r ^> t <* ic fsa^ ^ ^ 
^o «a«rt<D«a»^«*ti*6eifeim5ft-2> c i 



[ o t» 5 3 ] ^gffi^tjxawi ^ii^Sffi© 

^iB4x|'l^r s -. (inN/m) ti. Pj3 5ihN 
'm^ r«..^04 5 mN/in£>fflBrt>*?£ La*,, r.o 
<W3 5 mN.' m<0^. fga^H^ffitSfin l-^T 
< . MAI*, IN ? K*-?*-> ^> K 

i i . »at 9i*tf fcK rsj<o w?f aer^i *>^b* ^ n , 

[0054] <* Ate, i^Hf4ia^tt8tJIS«<t^ 
xW-r*.,i?:*L< (t>_.- T s .„ = 0 > 

*ssito««Ki#a*** l <u*> wsmmrj%^ 

[[.i 05 5] ^SS^O^jfe^s-bjU^' v ->^%ck 

t&z&^tmmvfr mux, pmwMzt^ztzmm 

[0056] 

[0057] ^^(Dtefl.*^^* jS^SSi-: J: ^ 
fWEfil ftail* H^R1* < tangential) , ft 

L-n^o usawtca. ^ 

%mi'1ti\tt h&^lCftftZtlXK**. 111. MffltO 

aft ^ ^ l ■ *c J: t % «a ^ ^ ^ mm r h & 
ii-c -ttWffcBai l - rt * & <zrc\ ttft W4<D«n*;*t^£ 
ttftt-r&c^-c*** tab^, i^aBAi lift ft 



(6) tSIB-T 10- 1 3 6 3 6 7 

10 

[ o o 5 8 ] #£"¥jc^s^^<z>#aa t^nsu* 
a> a, ^iu^tw\m^mmt<mmi^^^ 

»#r * sis<7>ift aa > «t *a tc t*. «a otis 

fit^-c, »»»Bam*Wt*4?ft»*i«:iS*ci:«fi^ii& 

[0 05 9] «fl»-f-d©tBSffffl<Z?«l'THt8t*, « 

oHMti, T*PBfl>*ffiS*x<t jU*-^»3 5 -4 5 
in N /'niC»«B i ^ &ttM £HH ^ -6 C i^ftf* La \> 
[0060] (1)3--^ ^>^* 

fc. .•syttiSiRS < * >sat • *^ai7 1 h u h ) 

30 *^£S<b«:K<7:»OMR8 3 ) 

[o oe 1 3 o^'t -x^^^-^ 

■t y -r - * ^ > >H*«i L.rHSltl'& 3 * 

^^X'-P^ffiti. ffiftfriaSrft^X-C 

*6^r\ Daei^flfcLtM to < -r>^o^f«B?ft*T) 

[oo62] £/c ^a5>^i^tBSf y Effl^§g< T^fc 
40 W^i, * ti\*£*<K faK\%mv> 

[ooe 3 ] T*ifeS?:^^g«±ccfl^T^i.. 
^o Tifteccj:6«EBTccj:f), ?fSaBi"En»P3ri>5«ffi 



<7) 

11 

/H&Tto^ Tt&m<rMm\^ lolii^K, 
ftt^L-^o TM^^>i|t^^>, I TOO) 

[ o 0 6 4] ^^acc^E^Enia-r^/c^^s^^ifi 

[ 0 t) 6 5 ] is ? is ft •> zf l ) is ?m* *i 7 -*fi«fc £ 
- 0 - cctt^rr*Bte£J' d: 0 *ffltfettJ»V^&<? 

[0 06 6] ^^flflofisa^^^ossa*^ 

[0 06 7] flSWi«tJISM»^ffi^'C^«-r^Ci^r- 

i /c. C <r>dbSRi.r * - - * *$ffe £ *# /c & C t a > * r £ L 

h C t tc J: ^fl^PqM^f&T^lhT 4ciK^. 
[ o 06 8 ] PUt*. &t*0^^£fi'&b*:U V'^ 40 

[oc>6 9] £Atc. *3feBqtcj:££ aas£*h-v.* 



ftPfl-^ 1 0- 1 3 6 36 7 

[0 0 7 0] r.V^-h "J ZAUfticiimstit.-K 
[ 0 0 7 1] *tfsiSffitC^R£3nA:^7-7 

& ft LT . «flr!*+± *Wf ttt««MI4Ci:*K«To C 

[ O 0 7 2 ] UTtC. *W^«r|ltt!Pi|CCr>^-C 3 ^> 

n/ci«aM«2 MHT^c ^aS^S'f 2 0 o<r>— 

^^2 n D^HnfcjEtlft^tt^SL.-CC^. 
[(MI7 3 1 ^^2') 0 tc^c^-C, ?fta#«2 



IS 

2 o 2<O&amM0>&WC&, ^pP^SHT £ _fc o 
0&2 1 3fc!tm£ti~\ f >&o --^0^2 1 3t.t, 

ta^ati^ticc^^r : &iLmmzwm~'f&&'* z ^ -? ^ 

tt *-:--*2 1 0 h ZfoiZLtc-? t h L- <. ; ? . h 2 1 0 
at^^^S 1QS2 1 iid, C^lOH^Ii^M 
2QS2 1 Ci^M^ntl^, *2 1 «) h 

li-**7>StS2 (> 2 ± 2 0 4 i<^«iO*"v > ^ftS** 
4. flSfS2 1 3 £ffi^rSfc*ffi*f*KT*B2 1 4^ 

[0£>7 4]£4*\ ti, -HKK, *^^tf^S 

T. 

[ 0 0 7 5 ] UTtc, iftfl^St^ 0 0 

[0 07 6 ] I TO (J*£ rj50nm) H*^**a 

->ft^ni:c^ 0 Ste2 (i 2<^>aBfl«is^ff;B^^nfe 

4. 5 ii in ) 1:0. 5wt?i (ifiK)fi-&Uc?.^ h 
u ^ h 2 1 0 a OMR8 3) ^r^tHt^, 

v;U2 Mia^Sitft. W/T <> •:: £ tc J: ^ . HI 3 
< a ) fcJ:£> < b) t^Tci^fr'^->£W~t£1S I 
dbg 2 1 0 £§fc:2 o21^MTf. - i h L h 
2 1 0a<0iS5^*--'-t^if^^ 

[0 07 7] ii^n/cStR<o*fii^*«c*?l^J: 
^fcr. 5^>cc y a K^U (WW, OMR 83) 
^Tfflo^M* h --^ .''^i^B^ 

JiffSXS^r^^CdtCir^T:, E4 < a ) < b > tc 
^TJc^fr^*-:: it>OS[12 1 3 £tf/*r<r£ 0 ^20JS 
2 1 2ti, "7 * h U vAhg2 1 n a :^*>Stij<? tifcA 

2 1 0 b ££^ffift^|EHCfc^-CS3t^ ;\ 
2 1 t( h^rfSfiMH^rtly^l-J: ^^f^o Cco^cc 
CC. M 1 db© 2 10 RZPM 2 OS 2 12 7>>^fM 

2 1 3^*;flS1T5o -W^ftifflr'ti, OS[i2 1 Si'dC-^c 
^HSn&Wai*, 2 5 t> x 3 5 n y m<D^£ 
rteO, C<om*##>1l£3RmM±ttZ>. 0^2 1 3*JST? 
-C. 7^ K^.U (Pitt*. OMR 8 

3 > *ffliaTM!l2 1 4 <I53 : tto. 3 u rn > 

[im.)78] fft^r<r..StS2 u 4 <7>^*S^r;Bit^nA- 
X TMWS2 1 6 flO. 



(8) 10 - 1 8 6 3 6 7 

(tSil : W4 . 5 Mm) ^r^l^ L/di -^S"J ( W 
X^n 1- X N - 2 1 S > ^EPBIJU 2 ft 

[007 9] iHOW-Ci*. db^2 1 3, T*tfeS2 1 4 
SO 2 1 6 * Y L-v;* hOMR 8 3 £ffl^-£»;.sXC 

cnc-fRAn^t,^ -en-en*-:. s^-^HM^ffi 

l^Ul^o ^4o, ft&2 1 3^r;sXT^Xff^^y- 

10 H2 1 4fcJ:^2 1 6<7>Jf?i«I«t*. ^?-^>MS 

2 1 4*5 J:^ 2 1 e^WMior^* h Ui- A hOMR 
8 3iffl^/JI*li, feaST-SJ:^^. JfiSttMi^tB 
Sffiffl^g3^.^^*>&o OMR 8 3fc*HHt:3A* 

^ W x & o , c n w 5*e>sfc*te * w s ^ ^js f t =3 

[ o 0 8 0 ] if An/cTfofl^UC, «A/a^^R£T&A: 

E; L/ -C * 'J a -? - t J: ^ ) i *PB*&«4 *d 

«i.:4tf^rti *ffi^-tt«a«Si(yr. R-6 84 iat 
ft^tfcSMJ. U', P - ? ^ mi>A?L'i n. 1 tfS 
^'Tie (fhl > -C'*3ti£lt^!ftf 1 =£0. o 6 jr^vS^ 
30 jtPB*&9JiO'C, Ingacupp ( *><fj4 *t± 

S) 0. n 2gl:, ?ftSf**4iO-C. ZL I - 4 7 <^ 2 

O.'l^ti^ *^7JL-S«!S-8 1 1 *CJ. 4£S°od 
W> 3- 7 4ar*ffl^r miSg*jR^*9^sBS8-r i 0 

[ o t) 8 1 ] 

[ft 1 ] 

CH 2 = CHC00 - (CH2)i2-0-@-^ 

m Z ft? h S6fl«^te^W»*tc^ l- 2 ;)r 

tc. »^«Fie^ L7cfRS^^*W-r4«a««2 (>3^ 

*!S0iti:fiB^4]a»^s!2 0 e^r-R&sn, «sa<?:» 
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[ 0 c> 3 4 ] fe-frtB^S^WSBf*^W*^*P^o 

i*. 7 2*o o ftatti*. fl^2 i 3-caBsnfc«« 

<£Sfi««> ftKJEfiSSri** ^affltf^tf>*fifix^u 
+ (*ifil8***'lw:rt*1*> ££*J: 

Sift & 4i & tf 4>K O A: 1*3$ ^ tl h 0 ^ff 

6**^3*6 (^SiW-CtiO. 3 TV 'nnntf>fi«p 

[o 08 6] m r>x, teJRw^s^ttW^aeifii^S'r o 
0434/^ i±SL S t£ tc si ii; i? £ £ ♦ 

5 (i)W/ cm 1 ( 3 6 5 n in ) «^>SS?K=»^: 2 0 ^KIW 

r L ( l + c o $ 6> ► =2 (r„+r 

+ 2 

ccx\ rAZ, ?ftf*©tt*o<D:«ifia4x^.ii'+-. 6 
jaco t s a^' i tt-tn^-nOft <r*fts> taws 

1 ZX'SmZtlZ&M) 2<^££ft5/c#a^ 
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[ ii 0 3 3 ] if 6ttfc-bU(£jS»feu:. fEjfcSi^SA^ig 
flBjfeSi«S6-Cl^ifti»*a^:ttSL/cdc; s 

EnfluBccto^'c t*£*fgarttcr * * ^ »j * - > ? > ? 
^ > 3&i#fe£ii-r£tttu* < a r ^ < * x^ug 3 n 

W-S^SUfc^ftte*, ElS (a) -(d) cc^L/c 0 C 
<r»iP|^ r 1 1 s IB * £c > K K ft: 2 $t<OfmizVsL<0 

1*t4<Z)«S?*r^^ia6 < f > tcSufcBHtcS^'C* 
O/c. it«WcS!)tc, ^TN^- KQifta**^^ 
^*ft*^W4^«Ateff14*lsltl^ia7 (a> - 

[ £) 0 S 9 ] H6?!)^**?«?fta*^*^l*, f*E*OT 

[o 0 9 0 ] *^Jfe«Ci:fe^T:T*ftB2 14fc^^2 1 
6«. OMRS 3*ffl^Tftfl50fc. TftbS2 14fcJ: 
^'2 l 6<r»*Siaftx^^+--r*-.ti, W4 0. lm 
N,-'n\X'&r>tc. ^liii^^f-T,..^ WT<© 

[ot»9 1 ] SigJx^-l-f-^IDCW^ <pi|x 
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I o 0 9 5 ] ±ia**«ic4tf^r (i ttifiififeaaata 

W"fe)*ffltcii. ^pifl^T*B2 1 6£Jpj£Ofc#. E8 
( c ) cciS-T J: ^tc, ^^<?>*^g^3^c(&fffl^ 
STiT*Ji3 1 6*£l£3 0 4 ±i: ff^ST £ C <h tc J: 

[0096] 08 < c) iC^OfcT«iB3 1 6t*. 

3 o 2±td]&^^tW <P(.tl*, ^ ♦ h u^;. h OMR 
8 3 > £&TjiL. <J?2 ; fa2 ii in) (08 < a > > , 1* 
#^M*+o;»ftikfiS«±{cftIlftOfctt:S (OMR 8 3 tc 30 
-x^l*. M 3.4**11 2 OX) *c\ ^rS^w^^-r^ 
M3 2<)^PlSt^ <|38 <b> > C^tciro'C, 
Sgcolf?itolKiBJtM**W-r*T»J13 1 C^mt^C 

Wl'~^£C£vW*OC\ -T«ft>*>. T*ifeJ13 1 6<?> 40 

[0097] < tmm 1 ) ^te^ I •Z)i6a*^ J F-2 0 
0{.:fct+&dbSR2 1 3jRO t r«IJI2 1 4R02 1 



[oo9 8] iHfSiu-fit'^ra^xt ^ 

MMA0>*ffiB4x*A f-^i3 3. lmN. "in 
[ot)9 9] ht«JMi<o«a^A.^S(axfStc^c^r, 

7^6 < d ) OtAIM) X\ ma,m<0^i9 14 0;* in 

z>t l^T^^il;5OTtllb< tot,*. 
[0100] ur, **fei^i 1 tmmc br ff»L/c?f!a 

[0101] < tt>2M2 ) 1 C0«»*inS J J 1 2 n 

0{£4<sW*O«2 1 3a^TiftH2 1 4Rt>'2 1 
ffitiWfUbt, OMR 8 3CCKX.X, r.-.^iSo 

C^L-C^ tW5pi|2^»?|Sa-fe.'l-'«:ffS3L./Co 
[0102] HftWl i|siatc:iffliL^c*ffii*x.? 

MlHB^*ifia4x4.A ■f-^iSt#4 9. 6mN, m 
-c* 0 , ^ 1 0 o m r o A: 0 

[o 103] lb*ffl2<»&ik*)i<o&&JMtcte*<>x* 

[0 10 4] UT V 1 iHHfir LrffS3L/ci-ffS 

[o 10 5] <**te«2 ) Hlfe«2©«S*^S^4 0 

D^gii^fcrDBa^m^^a i o^-r. ?sa*^s j ? : 4 

otM*, Sft4 0 2±CCjf/Rt3nfcT)fta4 14^ 
Qg^4 l 3«Mt3nU^Cittut, **ti^l 1 <?> 
^^+2 0 0 ^^^ *tl*lS1S4 0 4± 

4 1 6^ff;fiS3tl"Cl^, iffa*^^^4 0 0<Z>cgSf£ 
0 8rt<?:>iftfl^ti. TtitJ14 1 6C»=a->or)*^ 
(^SiS^'^LO /»^St^4 <)4 4 14 CCSj6tC3i 
0'*«4 0 8 a Sr+^cttHWKlfilL-CC^o -fcote 

* «a*^5R : F4 o nt*. n*fefH i Ofea^s^i 

[ c> 1 0 6 ] THW14 1 6<Z)dli^4 1 3^*f|filT^>^ 
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(c > iC^Llcfomm*:&?Z>T\m3 1 6A^ 0 2 
K^Lfc¥ffi&TlftB2 1 eW^Cif)^^ £ 
tc. 01 MCCte^T, *ftaft^ J F-4 o 0OG6P4 1 3 
t*S*'Wtc|cttpiJdiB]1*/U:cDr\ B * <D tc & t c I ? iffl t6 
36 <L v;U</)2@te:&teJ;C>A^-^) U*HSL--Cl- 

[0 10 7] igg*^I-t4 0 0 ti. pilxt*. I^ttiW 1 

4 1 4ileH*<r. iftattMi^tBSftfflAvhsc*. 1 :^^ 
S4 1 4Rt>4 1 60>*iBB4x*^=f-<Ditia¥oi^ 

jST* c iced: ^r, *Bed&jL^^*"-^iBii;icr'* 

[0 10 8] <l^*feW3 . tk*2«3 ) *£tettC&* T 20 

^2 ti 0 ileH^CC^lC^S^WU'CC^^'C'. 02 £ 

lo 109] I to (wtr.v^Abicwfc'.x 

a>^£t*r 1 5 On in) IrS^^ffii-r^ 1 . 1 nunf? 30 
^^-ASfeJ:^, ail4 ;iin^^-t2 1 (> b < i 

-83 Uv;. h *S6TSC. ^ MJ V vXlitcj: 
->-C. Ji 1AS2 1 o^Jf/rt-T^o S^tc, *2 

1 n b^ia^c*^ i dm«^orM2flja2 

1 2 "kW^L 2 o n :< 2 no inn 2 1 3£fl5 

[oi 1 n] i#^n/cSR<Z)*p5tc ^^y*'LVP 
+ f: i: t/"-^':'X?iHO, fad. n 6 m m£>!3 
/*<7>TttfeS2 1 4 A:* *Wne»?>l TO£fl;*$ 40 

:V^££{***A&£Ttt»2 1 6 <JI<?;n. a $ u 

<?>#MS&x ^U-^-ti fa3 5mN, 'mr^ -/Co 
[0111] >-JUK£T'>-M*f4£: 7 ^ >J — EPJBiJ 
b ^IB2ftoSte^ttn^t>ii\ iftflirn-^ftSjC, 
ft*>ftfcifta-te »1 +cc, R- 6 8 4 ti. 2 o # . p - 
7*--H-:^L->i). 2 0 $r, S5aaitS«i» I (>- ID 
tf. o *>tC}RaMf4Z L I -4792 (^Av^ttS? : A 
n = ti . i)94 :^0'tf, ^9d' icteh£ j > 50 
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tc. $-8 1 1 *CaaS> 4- 5b^>. ^PaifrSiJlrxiacurp 
651 0. 0 2 r> vfrh&Zm*&(*$l£fa&&hl>tc <> 

[0112] *ttWi <tl5i«^cr, tt*tf*« 

K) . ^^BafBi^WT-SiftaSS^SK^T^o^itc 
J:-*C/SSS1*SjftS (05 ( e > ~~ <d) ) i-:**^ 

[o i i 3] cott*r-«a» : F««rtije**HTET* 

^^ir^JE^rtPftO (UVHttft2 «W^2 ftmm&W 
J[l:*JIil5V. «?ft»6t)Hz) JSFi^klR 
7:^T3inW/ c < 3 6 5 nm) OiC^r-4 0 
^*BSfl*ufc # t*^nfciSa-t^tciBiESi^s:c»^:i£x 

(^^C0iSxT6 2^cr>^r^^?fi^'C ) Cdfe^OO^i^ « 

[0 114] ^tt^SCC^^^^^S^CilJcST* 
12 1 4 SO' 2 1 e^f^L&A^/ct^H*, XttM3 
iRttccLrJ:l:?^3^>«a^^^^o/c. 

iHacwisa***^**!*^, ttmfiifii^^t^ 
r. «asfto** ^^r? i 2 o ii inft>5*c\ ^f^iei^i 

[0 1 1 5 ] ^tt«3"CU. 2H^acQ0^2 1 3^ff3 
fSl /cte^ Ttfea2 1 4^fl;^L/c^\ m 1 Oi-^O 

[0 116] (^*te«4) ***feW:M^-cti. 
--7-7 k L-xgiffta^jn^ <PALC> cc, v 

'j > ^ -Jifijwi ^n^ffl ux n& u ten tim? z . 

[til 1 7] «*fe^PALC5(M)(7)llfiia^^ 
fii.rai 1 CC^To PALC5 0 04* PASR520 

i*ir^s«5 i o^mtc^^snfciSaH^WL-cc- 
^ 0 iftasti: 0 8 a ^*^s*maer^o'c 

^i«a««5 08 i-c-ri^iiHW^aHT^ia^Ta 

5 o 6^-{iA'C*,^o 

[(» 1 1 8] P AStS5 2 t)ti, PA^ASR52 4 

1 -e<r.*flsawPKca^6nfci3f-si*>- h 5 1> 2 

K5 2 2S^'7 K5 2 7^ffJfiS^nA:Sl5 2 
T^, SS5 2 5^ff5fl{3nftiffl*l3t*f*^- F 5 0 2^ 
7^ 7 ;7f5 2 2»ffi?n'Ct^o ^7 W -K5 

2 2JkX>T K5 2 7t*. 7?X7S5 2 2f^^^'-^ 
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C&ftv- hb 2 2!\Z*Ts~ K52 7 t*. *ttn£ 
-Hrffia<*4rCteO, 77avS5 2 2ii8"BSS5 2 

If. I TOD CQ*ffitCCJO«5 1 3M;ffi^fiLfc 

- 2 6 5 9 3 1 ^«^?nu^ 0 
[0 1 19] #WfcWTtit. PAl«520^^v 

TttH5 1 4*»J35Cfco if f>n^*i<?>*ffiafix^ 
0<OOa5 1 3teJr£*TN!B5 1 6 4*. 5t<D.*ttPH-CIft 
[0121] UT, 3£*fepi| 1 dl^CDIS**^*^ ?ft 

[0122] #Hte«<W: 5tc, S«€)*ffi<DDaei^i> 30 
fr<l > z? 1 i >y£l^£ffi^*B&§i'C,*& 

[0 123] <^*te«5 ) ^IfeW-Crt, T^rr^ 

[0 124] J > : 7 , ^ Y X* iiSa^tfcC^JSf M < W 
xt* Ta, Ai)^ttffl?nrto9. ^a^uu 40 

□3Mbtcm * ' =y 4 >cofl5tt^tST iAztc * - 
t>£ 0 fttc, #f?B¥4 - l 2 o 5 i s^titicm^zn 

* - n r ux o fctBiSMCl* < KiPi SHA^i 
ia$&> flSS^S^ic S»fflii*3T"'lg| 1 2tc^ 

y J: s tc . sr « & aw ; * - v : ± ic m. * ^ r « - <* n 
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[o 12 5] **fe^ r 'S HA^j&^^r-SJfSS^S 
-^09T ?r y h 'J .* ? 7 ^1S6 o o 1 2t:^to 
01 2 (a) (1 T .^^ 1 h »J >^S1R6 O ti<7>Jz 
( h ) ^Sfti^fiEir^^o te^i^-r^S 
n/cV-^^'.^r^ : 6 o 3 t h><^^ ^> 6 o 2 
<h^x*T-&.^«7>3fi«CC T F T^6 0 4 «^nr 
l^. TFTSre 0 4^)V-;.SB6() 4 a4**-'-A 

4b«, ?i->*i>Y 6 0 6 ^?>Lr^«*fi6 0 

u mpss«e6 n 7 a idm^n/dff^eao 7 
^fSttsnr^^o ft*irgfa««6 0 7 a d-entrjttPi 

miffi^IKi 6 1 u ti TFT6 04 h > <A => 

T". ^ 1-6 0 2RLV7-^m'A^^ >6 0 

A^06<)2 a y i^-? { > 6 0 3 i?cc 

[ 0 1 2 6 ] 13 1 3t.t, *^*fe«cc4c^>T ?f < ^ h 

^r^T^HH^^^-C ^ - h'C^ Y >6 0 2^J.:t»"V 
6 0 3 < a > 0 ^fc. TFT604 4:^ 

[oi27] y- he^ ^ >6 0 24pJ:^'v- 7,6 n 
3 *: 'kte < i a ^ J: ^ ^ V-SS b ^ A h ( PIJ -it*, 
TFR-B2 <*3T£Bft«:S!!) ) ^:^f:^-h^tcj: 

En> *^S5jfe < 1 nmW. ' cin'&mmtfoSt^m 
l>tc ( I) ) o JSifcXf? 'J : It'll 
Ir [» 2fcJr£>'-> r -^6 o 3±ccdb 

^6 1 3£fl^U7c (e», Q^6 1 a^liOJc^tc, 
&hntc& i &±l'. Mx-M OMR- 83 <*wlfcfttt 
^> L v:U^riil. TM!H6 14*^0 7 *^ 

y h 'J ? ^eS^r^^'tl 7: 

[ t) l 2 8 ] £46, < a ► L ( h ) iOTS^mi-:, Yz 

7, ;-t^5Ci/K?^ Wit* S&jfctetf'W 
^ K < WAL*. PSI-P:^> vttS!) ^r^L-, pJt 



[ (i 12 9] *JfaiSffiWl<7»«aHWI^*a^, 0MR8 

r. ^a-fe^tfiasofc, if ^n^ii-fejuc, ^tt«3 

SM o r l otc * & <fc 5 tc o fc < 0 5 10 
<b> ) o -e^ia, j2^sfiraic«E£Enaio. 

M^»iL-/c (0 5 ic) ) . <*6tC, SfttfrKfi 
1*3 <£>tf*a?S * r*fi* * C £ tc J: 0 i*g 3 1* «4*1 |*Ki&] 
uycti3E««l:»fiS(>fc 4 135 (di > 0 C<Z><L£, $i 

*tt*ifiifiittSR^*a?Bti. Bisianf: la c t c i * < « 
sl//co 05 (d) cc^Lft:i*is<Di*ai:'iei6ittja*a 

2#«*>e>2#«SEEEPAl]> bfr**6iSI£*!9l7> , /T 
3mW/cm' < 3 6 5 n m) <Z>£C6*C4 QftW&L 20 
ft:. 

[ o l 3 n ] UT, 1 £HU»c LTffSa^^H 1 

3£IB<D*IIIB£x4^=F-tj:, 5 in N /'m~C*> 

[oi32] nr.. ^Mmst^im^i'r:, matt^m 

[[»133] i^7)*M^a, *7y-?ol 

C *?7-7 < ^S«^C]^£fl^l7Co 
[it 1 3 4] Ql 4 tC7r;T^7-7 < »l<*fi$R7 o <] 40 

77 04 a, 7 0 4 b 7 0 4 c < P»l A 

.; 7 ^ 7 0 6 i^flort^, ^'7 ^X ^ 7 CP i5t.t, 
*«7tg[i7 0 6 a 4^jt^7 (16 b i^^O-Cl^, 
[ 0 13 5] i )l$7 l> (i^^Hi^+rgg 

L-^;U (Mil*. *3*l£.fkt±KOMR - 8 3 > ^.if 

( E^T ) J: *J » £ ( 1 0 m W j c in 1 <r> l $ft 50 
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^ 0«7 1 3 Oft: 3 etc iW^n 

^S^±tc, PU[* % OMR - S 3 (^iBftttSj) U 
^ h^r^TSL T*ftS7 I 4£fl;*U , HI 1 SiC^f 
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